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MUHAMMAD ZUBAIR KHAN*
Thepurposeof thispaperlis to estimateshadowpricesof capitalandlabour
forusein the socialevaluationofprojects.2TheHarbergerapproach[7]hasbeen
usedhereto estimatetheshadowdiscountrate. Apartfrombeingoneof thefew
demonstrationsof theempiricalestimationby thisapproachin'literaturethisisthe
correctmethodof.estimatingtheshadowdiscountratewherethemarginalsocial
valueis notequalto themarginalsocialcostof fundsatmarketequilibriumdueto
thepresenceofvariousdistortions.
Theestimation,in thispaper,of theshadowwagerateof unskilhsdlabourof
Pakistanimprovesuponotherattemptsbytakingaccountofanumberof factorsnot
consideredhitherto. Firstly,it takesaccountof thedifferentflowsof rural-urban,
migrationto thevariousindustrialcitiestoestimatemoreace.iratelytheopportu~ty
costof employinglabourin eachcity. Secondly,theestimatetakesaccountof the
changesin socialcostbroughtaboutbychangesin theconsumptionbundleof the
immigrantlabourandthephysicalrelocationof labour. In additiontheestimates
havebeenderivedunderalternativeassumptionsregardingthemarginalproductivity
of labourin theagricultureslackseason.
Theshadowpricesestimatedherearepurelyefficiencypricesin contrastto
socialprices3whichtakeincomedistributionandgrowthconsiderationintoaccount.
Theincomedistributionandgrowthconsiderations,whileadmittedlyveryimportant
for policymaking,havebeenleftoutof ouranalysisonthebeliefthatpoliciesother
thanthechoiceof particularprojectscanbeusedtoattainobjectivesofgrowthand
distribution.Moreover,theestimationof socialpricesinvolvestranslatingofgovern-
*The authoris a ResearchEconomistat thePakistanInstituteof DevelopmentEconomics,
Islamabad(Pakistan).He wouldlike to thankGaryPursenfor providingthebasicmethodologi-
calguidelinesusedin thispaperandBelaBalassafor thenumerouscommentson theearlierdrafts
of thepaper. He alsowishesto expresshissincereappreciationof theeditorialhelprenderedby
S. H. H. Naqavi. Needlessto say,theauthorretainstheresponsibilityfortheremainingerrors.
lThis articleis basedon theauthor'sresearchcompletedin November,1977attheWorld
Bankin thecontextof a ProjectentitledExportIncentivesin DevelopingCountries.
2Althoughtheshadowpriceswereestimatedprimarilyfor usein theestimationof Domes-
tic Resourcecostof themanufacturedexports,theycanbeusedin generalforprojectevaluation
becausetheyarebasedoneconomy-widedata.
3The estimationof socialpricesis givenin thearticleby Squire,Little andDurdagalso
appearingin thisissue.
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ment policies into quantifiableelementsusingsubjectivejudgmentsregardingthe
government'sobjectives,whereasthe declaredobjectivesof thegovernmentmaynot
be clearlydefined,or besubjectto frequentchangesif not contradictedsometimes
by actualpolicy. Efficiencypricesavoidsuchproblemsandarethereforea more
reliableguideto policymaking.
In the followingpages,after first explainingthemethodologiesusedhereto
estimatetheshadowdiscountrateandthe shadowwagerate,thepaperpresentsthe
conclusionsandpolicyimplicationsof theanalysis.
in Table 1 indicatethat the debt/equityratio for thepublicsectorwas83:17 with
equitydefmedasthe sumof publicsavingsanddeficitfmance.5 In viewof theab-
normallylow governmentsavingsdue to unforeseenexpendituresduringthe year,
thedebt/equityratiois estimatedto rangebetween83:17a.nd75:25in thelongrun.
Table 1
Pakistans Sources of Finance: 1975-1976
(Rs.Million)
THE SHADOWDISCOUNT RATE PublicSector
Publicsavings
Currentaccountsurplus
Netcapitalreceipts
Autonomousbodiesavings
Provincialgovernment'scontribution
Inflationaryfinance
Total:PublicSavings
ExternalResources
Total:PublicSector
Semi-publicSector
CorporateSavings
ForeignLoans
LoansfromCommercialBanks
Total:Semi-PublicSector
PrivateSector
ForeignResources
Equity
LoansthroughIDBP,ADBP,etc.
Total:ForeignResources
DomesticResources
Savingandcapitalmarket
Loansfrombanks
LoansfromADBP,IDBP
Taccaviloans
Total:DomesticResources
Total:PrivateSector
Theshadowpriceofcapital,ortheshadowdiscountrate,representstheoppor-
tunitycostof capitalto thenationaleconomy.Sincethesocialmarginalvaluesand
costsdiVergeat marketequilibriwmowingto discrepanciesresultingfromindirect
taxes,tariffsor monopolydistortions,theshadowdiscountrateis definedhereasa
weightedaverageof themarginalsocialvalueandmarginal-socialcostof investment
resources,theweightsbeingtheproportionsof investmentfundedby respective
sources.Therationalebehindusingaweightedaverageisthatanincreaseindemand
forinvestmentresourcesis likelyto bemetby bothanincreasedsupplyof funds
andadecreaseintheuseof fundsinalternativeuses.Theopportunitycostof funds
withdrawnfromotherusesis equalto themarginalproductof capitalin theentire
economy.
Thissectionfirstdeterminesthesourcesof fundsusedforinvestmentinPakis-
tanandtheirsharein thetotalinvestmentundertakenduring1975-76,theyearfor
whichtheshadowdiscountrateis beingestimated.Thenthemarginalcostto the
nationaleconomyis determinedforfundsfromeachsourcebeforefmallyestimating
theweightedaverageof themarginalcoststoarriveattheshadowdiscountrate.
In.thecaseof Pakistan,giventheupwardslopingsupplycurveof foreigncapi-
tal,thedemandforinvestmentis metby foreigncapitalsupplementedwithcapital
fromdomesticsources,bothprivateandpublic,in additionto thewithdrawalof
fundsfromprojectswithrelativelylowratesofreturn.Table1showsthecontribu-
tiontototalinvestmentin 1975-76byfundsfromallsources.Theextentowhich
fundsweredivertedfromalternativeuseshasbeenestimatedindirectlyforlackof
betterinformation.4
Furthermore,adistinctionneedstobemadebetweenequityanddebtcapital
tocapturethedifferentsocialvaluesattachedtoeach.Thesourcesof fmancelisted
GRANDTOTAL
4Becauseprivatesectorconcentrateson consumergoodsindustrieswhilepublicsectoron
the capitalgoodssector,thediversionof fundsfrom theconsumerto capitalgoodsis indirectly
estimatedas the increasein the public investmentover privateinvestment. The diversion
amountedto 30percentof totalinvestmentovertheperiod1960to 1975.
In thesemi-publicsector,corporatesavingsarelowandthedebt/equityratio
is 92:8. Thehighproportionof foreignanddebtfmanceduringthisyearwas
mainlybecausethegovernmentusedmostof thecorporatesavingsin theAnnual
5lnflationaryfmanceis considereda transferof resourcesfrom the privateto thepublic
sectorandis treatedasanequivalentof taxation.
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297
401
183
1,512
2,469
12,126
]4,595
200
946
1,484
2,630
70
744
814
2,994
1,177
743
15
4,929
5,743
22,968
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DevelopmentProgramme[14]. Withthegrowthof thesemi-publicsector,their
savingsrateis likelyto rise,suggestingarangeof90:10to80:20forthedebt/equity
ratiointhelongrun.
In theprivatesector,thedebt/equityratioin 1975-76was47:53. Astherisk
of nationalizationsubsides,equityinvestmentisexpectedtoincreasesubstantiallyin
themanufacturingsectorwithalong-runvalue~therangeof45:55to50:50.
of exportsandimportshasgoneupby thetimerepaymentsaremade,theborrower
hasto foregolessin realtermsto repaythesameamountinforeignexchange.Be-
causeinflationratesforthefuturecannotbepredictedaccurately,weshallsimply
deflatethemonetaryinterestrateby therisein thepriceindexof importsandex-
portsfor 1976-77to about7 percent(adjustedownwardby 1 percentfor the
downwardtrendininflation).
The realmarginalcostof borrowingfromforeignsourceswouldthenrange
between4 percentand 5 percent.
MarginalCostof Funds
Havingidentifiedthesourcesof funds,weshallnowdeterminethemarginal
costof fundsfromeachsource. ii. PublicSavings
Publicsavings,li~eprivatequityforarisk-avertinggovernment,bearanextra
costoverandabovethemarginalcostof borrowing,equalto theriskpremium.The
premiumimpliedin theprivatesectorcouldbeusedasanupperlimitfor therisk
premiumin thepublicsectorandwecouldadjustit downfordifferencesintherisk
involvedin privateandpublicinvestments.Onemaynote,however,thatthepublic
investmentis lessriskysimplybecausenoneof thepoliticalornationalizationrisks
whichexistfor the privatesectorarerelevanto thepublicinvest1J1ents.The
marginalreturnonloansin theprivatesector(supplyprice)ortheconsumptionrate
of interestis4 percent[10]. Thereturnonequityis estimatedtobe8.2percent,
implyinga riskpremiumin theprivatesectorof4.2percent.Publicinvestmentrisk
maybehalfof thissinceit isconcernedonlywithcommercialrisksratherthanwith
politicalrisksaswell. Adjustingfor thelowerriskinvolved,thecostof public
savingswillbe2.1percenthigherthanthecostof publicdebt. Hencethecostof
publicsavingsis 6.1 percento 7.1 percent.
i. PublicDebt
Thecostof foreignborrowingis themarginalrateof interestpaidon such
loansadjustedfor the effectof presentborrowingon futureinterestrateand
inflation.
In thepre-1975-76period,almostallloanswerefromofficialsourceswhich
wereavailableatconcessionalr tesof interest.In fact,theaveragerateof interest
onloansdisburseduringthethreeyears,1973-74to1975-76,was2.6percentper
annum. If all loanrequirementsof Pakistancouldbemetfromthesetraditional
sources,theaveragerateof intereston theseloans,adjustedfor adecliningrant
element,wouldbethemarginalcostof funds(Le.3%p.a.). However,inveiwof the
growingaidrequirementsof thecountryandthebleaknear-termoutlookforinter-
nationalassistance,Pakistanwill haveto borrowat themarginin thecommercial
marketsasit hadhadtodoin therecentpast. In additionto beingthemarginal
capitalacquiredby Pakistan,loansfromcommercialsourcesareon termswhich
reflectaccuratelythe attitudeof financiallenderwithoutanyinterestin supply
contractsor ingivingaid. Thecommercialinterestrates,therefore,representmore
correctlythemarginalcostof foreigncapitalto thepublicsector.However,unlike
officialoans,termsoncommercialloanschangewithvariationsincredit-worthiness
of thecountrywhichis measuredby its debtserviceratio. Expectingthedebt
serviceratioto riseovertimeon thebasisof projectionsfor themacro-economic
parametersof Pakistan,themarginoncommercialloansovertheLondonInterbank
Offer(LIBO) ratewill risecorrespondinglyfrom1*percentatpresentto2* per-
cent.6 Therefore,interestoncommercialloansmaybeassumedtobein therange
of 11to 12percent.
An adjustmentfor inflationneedstobemadetohelparriveattherealcostof
borrowingto thedomesticeconomy.Theloananditsinterestc~argeshavetobe
repaidin foreigncurrencywhiletheamolUltis fixedin nominalterms.If theprice
iii. Capitalin theSemi-PublicSector
Themarginalcostof fundsusedforinvestmentin thesemi-publicsectorwill
bethesameasin thepublicsectorsincethedivisionbetweenthetwoisadministra-
tiveonly. However,adistinctionis madein thepapertoaccountforthedifferent
debtequityratiosin thetwosectors.
6The averageLIDO rate for the period 1973 to 1975 was 9% percent.
iv. DebtCapitalin thePrivateSector
Capitalin theprivatesectortakestheformofequitywhichisdirectlyinvested
by thesaver,anddebtcapitalwhichis loanedoutby tp.eprivatesectorsavertothe
investornormallythrouAAabank. Thecostto thelattertypeofcapitalisthecost
of foregoneconsumptionreflectedin theconsumptionrateofinterest,plusthecost
ofmobilizingthesavingsandof investigatingtheproject,Le.thebankingservices.
Thecostof foregoneconsumption,or therateatwhichfutureconsumptionis
discountedto equatewith presentconsumption,is reflectedby therealrateof
interestpaidonprivatesaving.However,sincetherearedifferentinterestrateson
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bankdeposits,varyingwiththeperiodforwhichdepositsaremade,weshallusea
weightedaverageof interestrates,theweightsbeingtheactualamountsdeposited,
particularlyin thetimedepositscheme.During1975-76theinterestpaidonsavings
depositswas8 percentwhileon fixeddepositsit rangedbetween8percentand11%
percent.Theaverager alinterestratespaidondepositsoverthepastfewyearsare
shownin Table2. Therealreturnto saversi equalto theinterestratecorrected
forinflationin theconsumerpriceindex.
Therealinterestrateontimedepositsduring1975-76,whentheinflationrate
wasatthe"normal"level,indicatesthesociety'sdiscountratemoreaccurately.An
alternativeestimateis providedby Khan[10],whohasestimatedtheconsumption
rateof interestbasedona formulabyLa![11], tobe4percentin realterms.Add-
inga 2.26percentservicecharge,calculatedasthedifferencebetweentheaverage
interestrateson depositsandon loansgivenoutby thebankingsystem,thereal
marginalcostof privatedebtcapitalis6.3percentif weusetheconsumptionrateof
interestand5.2percentif therealrateofinterestontimedepositsi used.
Anothersourceof privatesectordebtcapitalis foreignloans. Themarginal
costof totaldebtcapitalin theprivatesectoristheweightedaverageofdomesticand
foreigndebtcapital. Foreigncurrencyloansin 1975-76were27percentof alldebt
capitalin thissector,at theaveragecostof 4.5percent.Therefore,therealcost
of debtcapitalis 5.0percent- 5.8P€1rcenti theprivatesector,withameanvalue
of 5.4percent.
L~
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EquityCapitalin thePrivateSector
Themarginalcostof private quitycapitalcanbeestimatedfromtheaverage
rateof returnor profitrateson privateinvestmentsadjustedfor inflationand
measurementerrors. Theprofitratesreflecthesumof thecostof foregonecon-
sumptionandthecostofundertakingtheriskininvestingequitycapitalin aproject.
Riskis acostto thesocietybecausein thelongruntheriskpremiumwillequalthe
averagerateof lossonequity. Theratioof post-taxprofitstototalequityforthe
joint stockcompanieslistedon theKarachiStockExchangeduring1964-1974is
12.25percent[18]. Toobtaintherealprofitrate,theratioisadjustedforinflation,
measuredbythewholesalepriceindex,whichroseby7.8percentduring1975-76.7
Theopportunitycostof capitalsoestimatedwillunderstatehesocialcostbe-
causeprofitsareunderstated.8Theestimatesof understatementof profitsare
around20percentand,therefore,theadjustedprofitrateis8.2percentwitharange
of 7.2percento 9.2percent.Becauseinvestmenttrendsin thepastindicatethat
thenon-industrialsectoris unlikelyto competewithmanufacturingforresourcesin
thelongrunweshallassumethattheratesof returnonequityinmanufacturingare
thehighestorreflectheratesof returnin theentireeconomy.
MarginalProductivityof Capital
Theopportunitycostof capitalmusttakeintoaccounttheforegonemarginal
productof capitalin alternativeinvestmentsfromwhichresourcesmayhavebeen
withdrawnin orderto fmanceanewproject. Lyn SquireandvanderTak [19]
definemarginalproductastheneteconomicreturnearnedby a marginalunitof
publicinvestmenta borderprices. Of thetwo~.nethodssuggestedbythemtoesti-
matetheparameterweshallusethemethodusingmicrodataasthebasi~ofouresti-
matebecausethemacrodatamethod,unlessit estimatesproductionfunctions,over-
estimatestheparameterbyusinganaveragetoestimateamarginalvalueandignores
thecontributionof otherfactors. In addition,wesh!ll1adjustourresultsfromthe
microapproachwiththesocialratesof returnonvariousprojectsundertakenrecent-
ly inPakistan.
The marginalproductof capitalis assumedto betheweightedaverageof
returnonequityanddebtcapital. Theratesof interestonloansmeasuretherates
of returnon debtcapitalwhileprofitratesreflectreturnonequity. Adjustments
7A furtheradjustmentin theprofit ratesfor theacceleratedepreciationratesallowedby
thetaxationauthoritieshasnotbeenmadefor lackof data;however,it is ufllikelytobe largedue
to theappearanceof thedepreciationerrorin boththenumeratoranddenominatorof theprofit
rate. Furthermore,thisbiasis likelyto becompensatedby anerrorin theoppositedirectiondue
to theabsenceof revaluationof assetsby firmscausingprofit ratesto beoverstated.
8Accordingto theestimatemadeby theGovernmentof Pakistanin 1979for the entire
industrialsector,profitswereunder-reportedby 18percent.Earlierin 1975-76,thePrimeMinis-
ter'sInspectionTeamestimatedthatfor thenationalizationindustries,profitswereunder-report-
edby 15percent- 25percentin thepre-nationalizationera.
Table2
InterestRatesandlnflation:1972-73to 1975-76
1972-73 1973-74 1974-75 1975-76
WeightedInterestRate
(%)onTimeandSavings
Deposits 5.8 7.3 . 8.2 8.8
InflationRate(Consumer
PriceIndex) 16.6 33.4 22.6 5.9
RealInterestRate -10.8 -26.1 2.9 2.9
TimeDeposits(Rs.Million)
(AnnualAverage) 9.0 8.8 10.4 14.3
.
Source:[13].
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Table3
havebeenmadeforinflation,under-reportingof profitsandborderprices.Theuse
of theaveragerateof returnoncapitalwhenthedeviationsfromtheaverager flect
monopolypower,risk differentialsandmarketfragmentation,implicitlyassumes
tl1atcapitaliswithdrawnfromvariousalternativeinvestmentsill equalproportions.
Therateof pre-taxprofits(ratioof profitstopaid-upcapitalandreserves)for
large-scalemanufacturingfirmsregisteredat.theKarachiStockExchange9,was18.63
in 1973,andwehavetakenit toberepresentativefor 1975-76sincetheformerwasa
normalyear.
Theweightedaveragerateof interestonbankadvancesandloansfor1975-76
is 11.06[20]. Adjustingfor inflationat 7.8percentandforunder-reportingof
profitby 20 percent(asalreadyexplained),wearriveatanadjustedpre-taxprofit
rateof 14.65percentandanadjustedinterestrateof 3.26percent.
To adjustfor thedivergenceb tweenborderpricesandthepricesusedinpri-
vateprofitability,weshallmultiplythemarginalproductivityofcapitalbytheratio
of theofficialexchangerate(OER)totheshadowexchangerate(SER). Fromcal-
culationsof theshadowexchangeratemade lsewherebytheauthor[9] theratiois
0.96.10
The debtequityratiofor totalinvestmentin theeconomyin 1975-76was
75:25. Takinga rangeof 70:30to 80:20astheplausibledebtequityratioduring
normalperiods,wehavethefollowingrangeforthevalueofmarginal-productivityof
capitalintheindustrialsectorofPakistan(Table3).
To compareourestimateof themarginalproductivityof capitalwiththesocial
rateof returnof somerecentprojectsin Pakistan,weshallfirstadjustourestimates
forthedifferencesbetweenmarketwagesandshadowpriceoflabour.11
As will beshownin thelaterpartof thispaper,shadowwagesof unskilled
labourareabouthalfof themarketwagesin theurbansector.Dependinguponthe
marketwagein thevariousindustriesandthelabour-intensityof theindustry,social
costsof labourwillbelower.thantheprivatecostsandourestimatesofsocialrates
of returnwillbeaccordinglyhigher. Usingtheshareofwagesintotalcostscalculat-
edby GuisingerandIrfan[5;6] forvariousindustries,hadow ageswilllowercosts
andraiseprofitsby6 percent.Thisimpliesanupwardadjustmentof 6 percentin
themarginalproductivityestimatestoarangebetween11.27percentand12.30per-
cent.
Marginal Productivity of Capital in Pakistans Industrial Sector
(%)
RealAveragePre-TaxRateof
ReturnonEquity
RealReturnonDebt
14.56
3.26
MarginalProductofCapital(unadjusted)
(a) WithDebtEquityRatio=70/30
(b) WithDebtEquityRatio=80/20
MarginalProductofCapital(adjustedforBorderPrices)*
(a) WithDebtEquityRatio=70/30
(b) WithDebtEquityRatio=80/20
6.65
5.52
6.30
5.27
9Thesalesof thesefinnsaccountedfor 70percentof thetotalmanufactu~ingsectorsales.
10Nodistinctionhasbeenmadebetween'publicandprivatesectorinvestment,although
therejs someevidencesuggestingthat privateinvestmentis in sectorswithhigherprofit rates.
This is becausepubliccorporationsarenot planningto maximizeprofits,but insteadmaximize
employmentor productionasthecasemaybe.
llit is interestingto notethatSquire,Little andDurdagestimatedmarginalproductivity
to beonly onepercent.'This isbecausetheyhaveusedonthemarginalproductivityratesof the
publicenterprisesonly.
*Adjustmentbasedon~i~=0.95
Comparedwiththesocialratesof returnonindustrialprojects,ourestimates
areconformablewithfiguresin Table4. However,to arriveatanestimateof the
marginalproductivityof capitalintheentireeconomy,aweightedaverageofproduc-
tivitiesin thejndustrialandagriculturalsectorshasbeenestimated.Theaverage
socialrateof returnov.thethreeagriculturalprojectslistedinthetable,18.6percent,
isusedasthemarginalproductofcapitalin theagriculturalsector.Theestimateof
themarginalproductof totalcapitalis,therefore,14.0percent- 14.5percentwitha
mean'valueof 14.25percent.
Thedisaggregatedanalysisof investmentandthemarginalcostof thevarious
sourcesof fundsto thedifferentsectorsprovidesuswithdifferentvaluesforthe
marginalcostofcapitalforeachsector. Butsincethereisonlyoneshadowpriceof
capitalfor thewholeeconomyweshalltaketheweightedaverageof themarginal
costof capitalof eachsector,theweightsbeingtheshareof eachsectorin total
investmentin 1975-76.
Finallytheestimatefor theshadowdiscountratefor theeconomyhasbeen
arrivedatby combiningtherangeof valuesof themarginalcostof capitalwiththe
rangeof valuesforthemarginalproductivityof capitalusingappropriateweightsas
determinedbythesourcesof funds. Therangeof valuesobtainedfor theshadow
discoun~rateis6.75- 9.32withameanvalueof 8.04.
THE SHADOWWAGERATE.(SWR)ESTIMATESFORUNSKILLEDLABOUR
Consistentwiththeestimatesof shadowpriceof capital,weshallbeconcern-
edwiththeefficiencyshadowprice of labour. Thedisutilityof workisnotcon-
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Table4
PunjablivestockProject
RailwayImprovementScheme
20.00
6.25
goneis greaterthanthemarginalproductof labourin theruralsector. Similarly.,
underdisguisedunemployment,marginalproductof labourmaynotbezerobutout-
putmightnot reducewhenlabouris withdrawnundercertainassumptions- asex-
plained'1ater.
If themarketforaparticulartypeof labouris reasonablyefficient,thenthe
marketwageis agoodindicatorof itsmarginalrevenueproductatmarketprices,as
wellastheforegoneoutput. Skilledlabouris quitescarcein Pakistan,especially
nowwhenalargenumberof themhaveleftthecountrytoworkin theMiddleEast
andelsewhere;so weshallassumeits marketwageto reflectitsmcrginalrevenue
productin domesticmarket'prices. Theunskilledlabourmarketin theurbansec-
tor ishoweverdistortedbybothminimumwagelegislationandunionpressures,and
wagesdonotequaltheirmarginalproduct[5;6]. Thispaperattemptstoestimate
theopportunitycostofemployingunskilledlabourin theurbansector.
In thecaseof labc'mrrequirementof anewruralproject,unskilledlabourwill
bewithdrawnfromthesamesector. Sinceruralwagesarelowerthanurbanwages,
thereis nomigrationfromtheurbansectorto fill in thevacancyof thewithdrawn
labour. For anurbanproject,workerswillbedrawntypicallyfromthefarlliliesor
dependentsof workersalreadylivingin theurbanareaswhowouldotherwisehave
beenunemployedor in over-employedservices,buttheattractionof higherurban
wageswill inducefurthermigrationfromtheruralareas.Thusthefmaldisplace-
mentis of labourin theruralareasevenif it isindirect. In theabsenceof anyem-
piricallytestedrural-urbanmigr'ationpattern,weshallassumethatonlyonelabourer
migratesforthecreationofeachnewjobin theurbansector.12
Agriculturesector'semploymentis characterizedby a seasonalityof demand
forlabour. Duringthepeakdemandseason,labouris fullyemployed.Assuming
thatfarmersmaximizetheirprofits,marketwagescanberegardedasequalto the
marginalrevenueproductof labour. Sincefamilyfarms(tenants)at themargin
participatein thelabourmarket,the wagereflectsthemarginalproductivityof
labourworkingonsuchfarmsaswell. Duringtheslackseason,landlesslabourmay
be unemployedbutusefullyinvolvedin productiveactivitieslike constructionor
maintenanceof theirhomesor evenemployedat lowermarketwageson a farm
helpingin similarchoresandreducingthefarmfamilies'workinghours. Family
farmsmayhaveexcesslaboursupplyevenotherwise,witheachnumberworking
fewerhours. WhenlabouriswithdrawnfromtheruralsectorinPakistan,theeffect
it hason totaloutputduringtheslackseasonis opento debateunlessempirically
testedevidencecanbepresented.For lackof anysuchevidence,weshallusetwo
differentviewsontheopportunitycostof withdrawinglabourduringthisseason.
SocialRatesof Returnon NewProjects
Projects SocialRateof Return
(%),
Fertilizer
(i) DawoodHercules
(ii) FaujiAgrico
SalinityControlSCARPVI
28.40
26.50
19.00
Till DrainageandIrrigationProject
5thPlanProject:Under100%capacity
Steel
Fertilizer
17.00
Cement
1.00
15.00
42.00
sidereda socialcostherebecauseweshalldefinedevelopmentarrowlyasanin-
creaseinconsumptionandnotnecessarilyleisure. Theintroductionofareservation
priceof labourdependinguponthedisutilityofworkintroducesasubjectiveelement
intotheanalysis,whichisbestignored.
Theshadowpriceof labour(ortheshadowwagerate)is defmedhereasthe
opportunitycostof employinglabouror theoutputforegonein itsbestalternative
use. It willbedifferent,therefore,fordifferentlevelsofskills,andforlabourfrom
differentsourcesof supply. Theskillof thelabouremployedinanewprojectwill
bereflectedin itsproductivityandhencewilldeterminetheoutputforegonein an
alternativeuse. Thesourceof laboursupplyis importantbecausetheadditional
labouremployedmaycomefromapoolof unemployedpeople,in whichcaseem-
ployingof labourhasno opportunitycost;or it maybewithdrawnfromoneof a
numberof othersectorsof theeconomy,causinga reductionin outputwhichwill
differforeachsector.
In addition,theSWRwill dependupontherelationbetweenthemargin~pro-
ductof labourandforegoneoutput,equatingwhichmaynotbeappropriatefbrthe
situationinvolved. Forexample,if thenewprojectis locatedin theurbansector
andfor eachlabouremployedin thatsector,morethanonelabourermigratesfrom
theruralto theurbansector,asin theHarris-Todarotypemodel,thenoutputfore-
12 '
Amongtheruralabour,followingS.R. Khan[10],weassumethatthesourcesofun-
skilledlaboura ethetenantsandlandlesslabourgroups.
L
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Sen[17]arguesthatin general,forthefamilyfarmemploymentmode,adis-
tinctionshouldbemadebetweenlabourtimeandthenumberof workers.Whena
workeris removedfromthefamilyunitduringtheslackseason,theproductiondoes
not fallbecausetheothermembersincreasethenumberof hoursworked,keeping
constantthetotalworktime. ThereI1lainingmemberseceiveahighershareof total
outputas,thenumberof recipientsof totalproductionhasdecreased,compensating
themfor theincreasedprivatedisutilityof work. Thisreasoningimplicitlyassumes
thatfor anyfamilymembertobeentitledtoashareinoutput,hemustworkonthe
farm,and,secondly,thatthesupplypriceof laboureffortisnotanincreasingfunc-
tionof worktimein therelevantrange.Hencetheopportunitycostof familyfarm
labourin theslackseason,irrespectiveofitsmarginalproductivity,maybezero.
On theotherhand,anotherviewis thatthefamilyfarmsoutputmayeasily
, declinewhenlabouris withdrawnif weassumethatthesupplypriceoflaboureffort
is anincreasingfunctionof worktimesothattheincreasedsharein output,which
theremainingfamilymemberseceive,isnotenoughtoinduceanincreaseinlabour
timeequalto thetimethemigrantworkerpreviouslyworked. Whentotallabour
timeis reduced,theoutputis alsoreduced.In thecaseoflandlesslabour,although
theyareunemployedin theslackseason,theyareinvolvedin productiveactivities
likeconstruction,maintenanceof theirhomes,etc. Withdrawingof suchlabour,
therefore,meansacosttotheeconomy.
In ourestimationof theSWR,weshallcalculateseparatevaluesofSWRusing
boththevariantsof theslackseasonlabourbehaviour.Whentheopportunitycostis
notzero,weshallassumethattheslackseasonmarginalproductoflabourisequalin
valueto halfthepeakseasonwages.Thisis rationalizedin thefollowingmanner.
Slackseasonwagesarelowerthanpeakseasonwagesbutthewagedifferentialisnot
thesameasthedifferencein marginalproductivityof labourin thetwoseasons.
Therelationshipbetweentheslackseasonwagesandmarginalproductivityis diffi-
cult to predictespeciallydueto thelackof informationregardingwages. But
assumingthatlabourrequirementsduringslackseasonareonlyhalfof thoseofthe
peakseason,by sharingwork,labourwouldworkonlyhalfthetimetheyworkedin
thepeakseason,reducingtheirmarginalproductivityto halfof thepeakseason's,
wherethelatterisindicatedbypeakseasonmarketwages.
TheSWRof unskilledlabourwithdrawnfromtheruralsectoris aweighted
averageof theoutputforegonein thetwoseasons,wheretheweightsarethelengths
of thesetwoseasons.Outputforegonecalculatedin marketpricesisadjustedtobe
expressedin borderprices. If thetotalor someof theoutputforegoneis a trade-
ablecommodity,thevalueneedsto beadjustedaccordinglyforthedifferencebe-
tweentheactualexchangerateandtheshadowexchangerate.
In thecaseof Pakistan;themainexportingindustriesarelocatedaround
Karachi,LahoreandSialkot. WeshallestimatetheSWRforlabourmigratingto
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theseareas. TheSWRwill differforeachcitybecausethegeographicalareasfrom
wherethemigratinglabouroriginatesaredifferentforeachcityand,dependingupon
thelocalagriculturalcroppingpatterns,theoutputforegonewillvaryaccordingly.
FollowingAfzal [1], weshalldividePakistanintothreeagriculturalzones,the
northern,centralandsouthernzones,eachrelativelyhomogeneouswithrespectto
soil,climateandotheragronomicconditions.Thenonthebasisof theacreagedata
for fourmajorcrops- wheat,cotton,riceandsugarcane(covering71percentofall
cultivableand)- weshallestimateheforegoneoutputforeachregionwhenunit
labouriswithdrawn.
Finally,wecalculatetheSWRforlabourin eachcityastheweightedaverage
of theoutputsforegonein eachzone,wheretheweightsaretheproportionofimmi-
grantsin thetotalin-migrantsothatcityoriginatingin theparticularzone.13
TakingPeshawarDivisionas representativeof thenorthernzone,Sargodha
Divisionasthatof thecentralzone,andHyderabadDivisionasthatof thesouthern
zone,theaverageacreageunderthefourcropsisderivedfromtheDivisionleveldata.
Thewage,priceandemploymentdataaretakenmainlyfromthesurveyby H. B.
Eckertmadefor thePunjabProvincialGovernmentin 1972[3]. To converthe
marginalproductof labourintoborderprices,themarketwageforeachactivitywas
multipliedby aratioof theworldpricetodomesticpriceof therespectiveCOibmodi-
ty beingproduced. For thenon-agriculturalctivitywehaveuseda ratioof the
officialexchangerateto theshadowexchangerateas'aconversionratio. Sincethe
proportionsin whichlabouris'withdrawnfrm.1theruraltradeablegoodsproduction
andnon-tradeablegoodsproductionis undetermined,it hasbeenassumedthat
labouris withdrawnfromthevariousprocessesin proportionto theemploymentin
thevariousproductionsectors.Agriculture,miningandmanufacturingsectorsare
consideredto produceonlytradedgoodswhileconstruction,electricity,gas,water,
commerce,transportandservicesectorsproduceonlynon-tradedgoods.
The marginalproductof labouroriginatingin thetradeablegoodssector
(83percent)needsto beadjustedfurtherforthedifferencebetweentheshadowex-
changerate(SER)andtheofficialexchangerate.
L .Estimatesof SWRUnderFirstAssumptionof SlackSeasonOutputChange
WeshallfirstestimatetheSWRassumingthattheoutputforegoneby with-
drawinglabourfromtheruralsectorduringtheslackseasoniszero.
Datafromthe1972PopulationCensusofP!lldstanusedbyHelbock[8] show
theoriginatingarea(districts)ofmigrantlabourforthe12largestcities.
TheSWRestimateisRs.432forKarachiandRs.434forbothLahoreandSial-
kot. OverallSWRestimateisRs.433. These stimatesofSWRneedtobeadjusted
"-
-
~
13Fordistributionof suchproportionsin theurbancentresof Pakistan,see[8].
142 MuhammadZubair Khan
for two additionalcostswhichtheeconomyhasincurredto employadditional
labourin theurbansector.Thefirstisthephysicalcostofmigratingfromtherural
to anurbansector. Thistransportcostwillvarywiththeparticularmigrationbe-
haviour. For lackof informationonmigrationbehaviourandbecausethecostis
spreadoverthelifetime arningsof themigrant,hisadjustmenthasnotbeenmade.
A secondadjustmentsuggestedby little andMirrlees[12]is toallowforthe
higherpricesin townsthatreflecthecostof transportationfsomeoftheconsumer
goodswhichareproducedin theruralsectorbutnowhavetobetransportedto the
urbansectorto meettherequirementsof thenewlymigratedlabour. If pricesin
townsarehigherforthatreason,thesetransportcostshouldbeaddedtotheSWR.
In thispapertheadjustmenthasbeencarriedtoitslogicalcompletionbyadd-
ingamarginforthetransportcostsof ruralsuppliedgoods(foodandfuel)andsub-
tractamarginfortheabsenceof transportationcostsforurban-producedconsumer
goodswhichdonothaveto betransportednowsincetheconsumershavemigrated
to thesamesector. In addition,wemustaddontotheestimatesof SWRthediffer-
encein thehousingrentsbetweenthetwosectors.
Pricesof alltheconsumptionitemsarenotavailablefor theruralsector.We
shallutilizedataonwheatandpaddypricedifferentialsandassume,forlackofabet-
teralternative,thesametransportcostsfortheothergoods.
Onthebasisof evidencegivenby Qureshi[16],marketingcostsaretakento
be5 percentandtransportmarg~sto be2 percentof thepricefor a transferfrom
thevillageto themandi. Another2percentmaybeaddedfortransporhtioncosts
to theurbancentres.Thelatterfigureis indicatedby.evidencefromtheauthor's
firmlevelsurvey.
Supplementedbyinformationontheconsumptionpatternsofurbanandrural
work~rs[2;5] andtherentdifferentials,theadjustedshadowwageratesfor the
threecitiesareRs.621for KarachiandRs.623forbothLahoreandSialkot.Over-
allshadow agerateamountstoRs.621.
----
----
ii. SWREstimatesUnderSecondAssumption
Undertheassumptionthatthevalueof outputforegoneorthemarginalpro-
ductof rurallabourintheslackseasonisrepresentedbyhalfthemarketwageratein
thepeakseasons,the,SWRwiDbetheweightedaverageof marginalproductof
labourin thetwoseasons,adjustedforborder-marketpricedifferential,theshadow.
exchangerate,thetransfercostof consumergoods,andtherentdifferentialin the
rural-urbansectors.
Theestimatesof theSWRunderthesecondsetofassumptionsareRs.932for
Karachi,andRs.935for bothLahoreandSialkot. OverallSWRisestimatedtobe
933.
...-
I
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Differencesin sourcesof laboursupplydonotmakemuchvf adifferenceto
SWRestimates.Therangefor thefirstcasevariesbetweenRs.621forKarachiand
623for Sialkot,adifferenceof lessthan0.4percent.Similarly,forthesecondcase
thevariationis evenless. Henceweareinclinedtousethesamevalue(anaverageof
thecityvalues)asanestimateofanoverallSWR. TheSWRestimateunderthefirst
setof assumptionsis 30.6percentof theurbanmarketwagelevel(MWR)in 1971
whileunderthesecondit is45.9percentof theMWR.
As asafeguardagainsterrorinjudgementregardingtheoutputforegonein the
slackseason,weshallusetherangeof Rs.621-933(meanvalueRs.774.0)asthe
SWRof unskilledlabouremployedin thenewurbanprojects.Thisestimatefor
1970-71mayberelevantto 1975-76to theextentthatincreasedmechanization
an~betterseedsmayhaveaffectedlabour'sproductivityduringthisperiodor that
moneywagesintheagriculturesectormayhaverisen. Increasedmechanizationwill
increaselabour'sproductivitybutit will shortenthepeakdemandperiodaswell.
TheSWRcouldhavebeenaffectedineitherdirection.However,moneywageshave
increasedovertheperiod1960-73at2.2percentperannum[4],implyingthatthe
SWRin 1975underthevariousassumptionswouldbeasfollows:.
(i)
(ii)
(iii)
Assumption
Slackseasonmarginalproduct =0
Six-dayweekslackseason
Averagerange
SWRValue
=Rs. 690.00
=Rs.1036.00
=Rs. 863.00
CONCLUSIONSANDPOUCY IMPUCAnONS
Theanalysisconcludesthatin 1975-76theshadowdiscountrateforPakistan
wasin the6.75- 9.32rangewithameanvalueof 8.04. Theestimatesreflectacon-
siderableinsensitivityto'therangesof valuesusedfor someof thevariableswhich
determinethediscountratebutwhoseaccuratemeasurementhasnotbeenpossible.
Theempiricalvaluesobtainedfor themarginalsocialvalueandmarginalsocial
costof investiblefunds,14.5percentand5.5percentrespectively,confirmthea
prioriexpectedivergenceb tweenthetwovariables,vindicatingtheappropriateness
of the Harbergermethodof estimatingthe shadowdiscountratefor Pakistan.
Moreover,byusingeconomy-wideatatoestimatethemarginalsocialcostof funds,
it is onlylogicalto usedatawitha similarbasetoestimatethemarginalsocialvalue
(marginalproductivityofcapital).Furthermore,thisallowstheestimatestobeused
in theevaluationofprojectineverysectorof theeconomy.
Theseestimatesprovidepolicy-makerswiththecostof capitaltothenational
economyadjustedfor marginalchangesexpectedin thenearfuture,extending
their.usefulnessfor a periodof timeduringwhichnomajorstructuralchangesare
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broughtaboutin theeconomy.Thechieflimitationof theestimatesi thepartial
equilibriumframeworkwithinwhichtheyhavebeencalculatedwithnoadjustments
madefordistortionsinalltheotherfactormarkets.
Theestimatesof theshadowdiscountrateprovideabenchmarkfortheevalua-
tionofprojectsbytheinternalrateof returnmethod,suggestingtherejectionofpro-
jectswithratesofreturnlowerthan8.04p'ercentandacceptanceotherwise.
Theestimatesof theshadowwageratevarygreatlywiththeassumptionmade
aboutthebehaviourof laboursupplyduringtheagriculturals ackseason.Froma
low estimateof Rs.690perannumwhenweassumethattheopportunitycostof
labourduringtheslacks~asonis zero,theSWRisestimatedtobeequaltoRs.1036
whentheslackseasonopportunitycost.oflabouris assumedhalfof thatin thepeak
season.Bothestimatesof theSWRarein sharpcontrasttotheearliernotionsofa
zeroshadowwageratein a labour-surpluseconomyemanatingfromtheArthur
Lewistypemodels.Wehaveseenthatthedifferentresultsobtainedherearedueto
thedistinctionmadebetweenthemarginalproductivityoflabouranditsopportuni-
tycostinthepresenceof disguisedunemployment.
TheSWRestimatespresentedhererelateto theunskilledlabourclasswhose
marketwagesdo not reflectheopportunitycostof employingthemdueto the
presenceofdistortionsintheformofunionpressuresandminimumwagelegislations.
Theanalysisestimatesthattheshadowwageratevariesbetween30.6percentand
45.9percentof themarketwagerate,dependingupontheestimateof theSWR.
In conclusion,theestimatesofshadowpricescautionagainsttheuseofmarket
factorpricesin thesocialevaluationof projectsin Pakistan. Theuseof market
wagesinestimatingthecostoflabourandtheinterestrateonofficialforeignloansas
thepriceof capitalwillbothsuggesttheuseof techniquesof productionwhichare
morecapital-intensivethanthosesuggestedby thecomparativeadvantageof the.
country.
~
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